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Under the several conditions, the stereo-kinetic depth 
effect was tested with 18 figures which were composed of 
2 circles and were turned on the front-parallel plane to the 
S. The perceived depth was reproduced on a scale by Ss, 
and S's verbal reports were recorded. Findings were as 
follows: ( 1 ) The amount of the depth effect became greater 
with the increase of the off-set. ( 2) The amount of the 
depth effect depends on the viewing conditions: Greater 
depth effect occurred with the monocular viewing than with 
the binocular viewing. (3) With most of figures used, spon-
taneous reversals of the depth occurred. The possible 
explanations were discussed. 
A class of depth "illusions", to which Mussati has applied the term "stereo-
kinetic", appeared in the European literature several decades ago ( 1 ). This 
effect is produced by rotating certain patterns about an axis parallel to the line 
of regard. The physical motion thus takes place in the frontal plane. However, 
these two-dimensional figures, which give scarcely any impression of depth 
when viewed at rest, may take on a three-dimensional appearance while being 
rotated. Recently, the effect was more systematically studied by Wallach, H., 
Weisz, A., and Adams, P.A. ( 7 ) and Fischer, J.G. ( 2 ). 
Our purpose of the present experiment was to study further this effect on 
the basis of their findings. This paper was concerned especially with the follow-
ing question: What factors or parameters determine the amount of depth per-
ceiveds? 
Procedure 
Eighteen cardboard disks, each 22 cm. in diameter, on which two circles were 
designed (see Fig. 1), were separately turned round on the front-parallel plane to 
the Ss. 
Each stimulus-figure was presented under the following conditions. 
(a) Observation with binocular viewing. 
Distance of observation··· ·2 m., Speed of rotation·•• -60 r. p. m., Binocular 
viewing. 
(b) Observation with monocular viewing. 
Distance of observation··· ·2m., Speed of rotation·•• •60 r.p.m., Monocular 
viewing. 
(c) Observation at a shorter distance. 
Distance of observation···· lm., Speed of rotation···· 60 r.p.m., Binocular 
viewing. 
(d) Observation at a longer distance. 
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Fig. 1. Stimulus-figures. 
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Distance of observation··· · 3m., Speed of rotation· • • · 60 r. p. m., Binocular 
viewing. 
(e) Observation with lower speed of rotation. 
Speed of rotation··· -20 r.p.m., Distance of observation·•• •2 m., Binocular 
viewing. 
(f) Observation at 30° visual angle. 
Visual angle··· -30° from the center of turntable, Distance of observation 
· · · · 2m., Speed of rotation· · · · 60 r. p. m., Binocular viewing. 
Under each condition, for each S, the presentation of the stimulus-figures was 
in random order, but the time of presentation was 20 sec. constantly. Ss estimated 
the amount of depth perceived by adjusting a sliding gauge from a zero-point 
along a scale which was visible only to E. Verbal reports also were recorded, to 
what phenomenon was perceived and which of the two circles in a given treatment 
combination appeared nearer to S. As subjects, eighteen undergraduates with no 
obvious visual defects were selected. 
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Results 
The factors considered in the present study are as follows: 
( i) Off-set: Off-set refers to the spatial separation of the two circles. 
The three variables of the off-set are as follows: 1.5 cm. in figure Ai, Bi, Ci, ai, 
bi, and c1• 3.0 cm. in figure A 2 , B2 , C2 , a 2 , b 2 , and c2 • 4.5 cm. in figure As, Ba, 
Ca, a 3, b 3 , and c3 • The factor 'off-set' was examined by comparison of these 
three variables within condition (a). 
(ii) Placement: Placement refers to the locus of the two circles on the 
disk. The three variables of the placement are as follows: central, peripheral-
motion equal, and peripheral-motion unequal. In 'central' placement, two circles 
were attached to the middle of the disk (figure Ai, 2 , 3 and a i, 2 , 3). In the 
'peripheral' placement two circles were centered on a radius of the disk. For 
unequal rates of motion, the plane of off-set was placed along the horizontal 
radius of the disk (figure C 1 , 2 , 3 and c i, 2 , a), and for equal rates the plane 
of off-set was perpendicular to the horizontalradius of the disk (figure Bi, 2 , 3 
and b i, 2, 3). The factor 'placement' was examined by comparison of these three 
variables within condition (a). 
(iii) Figure: Figure refers to the size-difference cue of two circles. The 
two variables are as follows : 'Cone' was often perceived in figure Ai, 2, a, B1, 2 , 3 , 
and Ci, 2 , 3 , while 'cylinder' in figure a 1, 2 , a, bi, 2 , a, and Ci, 2 , 3 • This factor was 
examined by comparison between 'cone' variable and 'cylinder' variable within 
condition (a). 
(iv) Manner of viewing: The two variables of this factor are as follows : 
Observation with binocular viewing in condition (a) and observation with mo-
nocular viewing in condition (b). 
(v) Distance of viewing: This factor is divided into three variables: lm. 
in condition (c), 2 m. in condition (a) and 3 m. in condition (d). 
(vi) Speed of rotation: This factor is divided into two variables: 60 r.p.m. 
m condition (a) and 20 r.p.m. in condition (e). 
(vii) Visual angle: This factor is divided into two variables: 0° in condi-
tion (a) and 30° in condition (f). 
Table 1. The mean amount (cm) of perceived depth in relation 
to all factors. 
Off-set (cm) Placement Viewing Figure Distance Speed 
60 20 1. 5) 3. oj 4. 5 Cent. j P-eq. /p~neq. Mono./ Bino. Cone / Cy lin. 1mj2mj 3m r.p.m. r.p.m. 
X 8. 7112. 5 14.7 11. 51 10. 51 11. 3 14.21 9.5 11. 81 10.3 6. 3 9. 519.1 9.5 8.9 
SD 2. 522. 61 2.15 2.21 2.23 2.87 2. 56 1. 43 2.51 2.14 0. 451. 431. 41 1. 43 1. 32 
p I p<0.051 I P<0.02 
Angle 
oof3oo 
9. 519.1 
1. 431. 33 
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Table 1 shows the mean amount of perceived depth, in cm., in relation to 
the all factors mentioned-above. 
The influence of 'off-set' and 'manner of viewing' were statistically signifi-
cant, respectively, beyond the 5% level of confidence (F test) and beyond the 
2% level (t test). As can be seen from Table 1, the relationship between the 
increase in off-set and amount of perceived depth is a positive one. Table 1 
indicates that monocular viewing produced the appearance of greater depth. 
Concerning 'figure' factor, the amount of the depth perceived, though it is 
statistically insignificant, indicated an increasing tendency in the 'cone'. Within 
the 'distance' factor, the significant difference was found between lm. and 
2m., but not between 2m. and 3m. 
In verbal reports from all Ss, it should be noted that sometimes many re-
versals with the cone and cylinder were experienced. 
Discussion 
With respect to probable determinants of the occurrence of the stereo-kine-
tic effect our previous paper summarized as follows (5): the stereo-kinetic effect 
occurred only when the 'off-set', i.e., the spatial separation of the two circles, 
was greater than zero but smaller than the sum of the radii of the circles. 
Now, in the present paper, the possible factors affecting the amount of 
perceived depth were considered. 
As Fischer's findings, our results also indicated that 'off-set' and 'manner 
of viewing' as factors were statistically significant. First, the amount of per-
ceived depth increased with the off-set. In this respect it seems to be interesting 
that Wallach et al. (7) had theoretically studied the effect by comparison bet-
ween such phenomenon (stereo-kinetic effect) and 'kinetic depth effect' to which 
they have termed ( 6 ). That is, they mentioned that a imaginary line (see Fig. 
2) which has connected the top points of two circles changed both in length 
and direction and thus the deformation met the same conditions of the 
kinetic depth effect. 
The present author presumes that 
the relationship between the changes 
of this imaginary line and of 'off-set' 
would be a positive one and thus by 
this relationship the amount of per-
ceived depth would be determined· 
Fig. 2. Two circles before and after clockwise 
rotation of 90°. (The imaginary line that 
connects the top points of the circles 
changes both in length and direction.) 
Second, the fact that the monocular viewing produced greater perceived 
98 Isao Sa to 
depth than the binocular viewing seems to indicate the appropriateness of 
Wallach's and Fischer's consideration of an antagonistic relationship between 
the binocular disparity as a cue of 'flatness' and the monocular viewing as a 
reduction or lack of the cue (2, 8, 9). 
Now, with respect to the occurrence of stereo-kinetic effect, the author 
maintains a possible application of both the gestalt principles and the law of 
previous experience. Concerning the stimulus-figures used, strictly speaking, 
both principles could be applicated even to the rest condition without any mo-
tion. That is, even viewed at rest, these figures take on a three-dimensional 
appearance to some degree and give impression of a solid with a certain mean-
ing. In the author's preliminary study, most Ss reported that even at rest 
these figures were perceived as a solid object like the appearance of a cylinder 
or cone from a given visual angle. When Kaffka, K. ( 3) explained, in appli-
cation of gestalt principles, the fact that two-dimensional figures appeared tri-
dimensionally, the author also accepts it in the present cases. On the other 
hand, the fact that these figures were perceived as the appearance of a solid 
from a given visual angle, is congruent with our daily life experiences. All Ss 
in the author's experiment reported consistently that after the observation of 
the stereo-kinetic effect or some instructions, the increasing tendency to appear 
as a solid was found. From this finding, the experiential factor should be added. 
Now, it should be noticed that at rest the three-dimensional appearance of 
these figures was rather unstable and ambiguous. At rest, that is, while the 
impression of depth occurred, the perception of 'flatness' appeared very often. 
Through the rotation, however, the three-dimensional appearace became 
strictly clear. In this respect the author considers that both the effects of 'ges-
talt' and 'experience' principles, though at rest relatively reduced by confusion 
of the other factors, became to be more and more enhanced through the 
rotation. That is, as Fischer's discussion ( 2 ), the successive changes (distortions) 
of these stimulus-figures through the rotation produce a more enhanced impression 
of three-dimensional solid object, giving the more increased informations as 
cues of reality of our daily life experience in which the objects show diverse 
aspects when viewed from different visual angles. At the same time, as Metzger, 
W. ( 4) proposed, the changes give an increasing tendency toward unity, 
simplicity, symmetry continuity and good form of the ongoing motion. 
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Résumé 
Dans quelques conditions, l'auteur a examiné l'effet stéréocinétique de 18 fi-
gures qui se tournaient sur le plan directement parallèle du sujet. Chaque figure 
consiste en 2 cercles différents de grandeurs relatives et chevauchés avec un cer-
tain degré de divergence. Les figures s'aperçoivent soit comme des cones, soit 
comme des cylindres pendant la rotation de la table. Le sujet ajuste la règle 
coulissante selon le degré de la profondeur perçu~. Les résultats principaux sont 
comme suit : 
1) Le 'off-set', c'est-à-dire, le degré de séparation spatiale entre 2 cercles qui se 
coupent est en relation linéaire avec la profondeur apparente. 
2) La vision monoculaire augmente l'effet de la profondeur. Les explications 
possibles en ont été discutées. 
